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(54) SURFACE TREATED CRUCIBLE FOR IMPROVED DISLOCATION-FREE CHARACTERISTIC 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a crucible high in structural 
stability, hardly releasing a particle contaminant to a silicon melt, 
capable of providing a dislocation-free crystal in a crucible useful for 
producing a silicon single crystal by a CZ method. 

SOLUTION: This crucible 10 has a main body of a glassy silica having a 
bottom wall 12 and a side wall formed material 14 for regulating a hole to 
retain a molten semiconductor material. The side wall formed material 14 
and the bottom wall 12 each have inner faces 16 and 18 and outer 
surfaces 20 and 22. An outer and inner part coats 24 and 26 each cover 
an outer surface 16 and an inner faces 18 and each form a layer having 
a high-density nucleus- forming site. The coats 24 and 26 have a 
devitrification promoter. When the crucible is heated so as to melt a 
polysilicon, the devitrification promoter is reacted with a glassy silica to 
form a crystal nucleus on the surface of the crucible. A silicon melt and 
a graphite susceptor function as a reducing agent in the succession of a 
melting process to form a continuous ceramic shell on the crucible. 




http://www19.ipdl.inpit.gojp/PA1/result/detail/main/wAAAz2ay2ADA409110590P1.htm 



2008/06/! 



(19)B*H«fi¥/f (JP) 02) & ^ 45 I^F & ^ < A > (1DWHIW&PWW 

#^¥9-110590 

(43)&HB 9 ^(1997)4)1283 

(51)IntCl.' «l?Jia^ J?I*J»SES^ FI &*3fcf:«W 

C 3 0 B 29/06 5 0 2 C 3 0 B 29/06 5 0 2 B 



«I*JB©»6 OL (£10K) 





*?H¥8- 154336 


(71)ffi«A 


392026316 












(22) me a 


JpJE£8^(1996)6«14B 












MEMC ELECTRONIC MAT 


(3i)«jfcl*****i 


0 8/49 0 46 5 




ER I ALS, 


I NCORPORATED 


(32)«5fcB 


1995^6 H14B 






3633765X-UW "fc> 


(33)«5ttfc£!BBI 


*H (US) 




h ■ \*—9— X. /t— A- K9-f^50lS 






(74)ftJlA 




« (*U«) 













(54) [55^cr>«i»] iRiJiL,&*i«feteii©fc«e><o*®J!i3s;v!y4i 



(57) mm 

mnmz^w&tiwiivis'yxrp-zmm-tz tzic. mm 




(2) 



9#HPP9 - 1 10 5 9 0 



[ftffrfit*©iEH] 
<£ Z> fry sHT-fcoT, 

TrSitt LTV^tf HIWK 3:31 L fc -> U * Ol~ 
[BW&B2] *SiRl£Slfi©nBfc^f«im*»ttft 20 

jfia*«fetf» gEj£Ba»&sEftu 

-r s tztb<D&*mi£? z>Mg&&va*m-? s # xst -> 

OF , 3S®±Ol|-^S{S5t^JO»^*\ SiiiJSfiie© 

B93&K3] S— 5fe»ffi5i»j3b<, t^-> 
2 {riBfc©;^^ 40 

©n*as±©ig— £M&mmcDftmi±, *sftjs«is© 

BfcimH*««3V>l' , y** TjgitLTV^S t Sift 
W£3oS bfcv- U #©1(1— #©fl.*fiSk:flM2 so 



1100 OTTi-fe^^^— b^Sfctl^O . 1 mM~Sl$5 

[^©Pffl&i^] 
[000 1] 

X+— (Czochralski) -oTfSM.tZi'V 3 

mt. ^mummvmm^tifc 1 -3$fct±-?-nw±©s 

[0 0 0 2] 

K£*©&«] iNMWt?WftO*»»0«6S ©fc ft 
T, fcrt/^jpfcigR 

[0 0 0 3] =f-a Z^JlsX^-mic&m-tZtctbMfflZ 

*fre>f£5 0 LfrU ^XH->'J*©^ffl^M3-rs 

^■vhMStStfk:, *H±, ;L"V#©l*]Sffi©r5 
S^tfS^ricU **7Xfi->'J *Sffi£9'J X W^-f 

(if, Liu?> , TReactlon Between Liquid Silicon and Vi 
treous SilicaJ , J. Mater, Res.. 7(2). p .352 (199 
2) lcf2tt© £ 5 tC* #7 XKi/ 'J A £ >7 V X h ^9 h 

[0 0 0 4] *7XKS/l)**^^*tlS7l/^3p{±, 

J-y hoj«fi©IBfc^i:s«|Biaftk:»B*nfek# 

*jfi«^tt©«**^-rci:fc«* 0 HRfc, Jin 
50/i/y#tt±»i6fiT«cfl:L, ;i/^3PBfiaf*<i 8 1 



(3) 



JRfSPFP 9— 1 1 0 5 9 0 



3 

e-X*ys/U3> (BP'S, 8Bft*K:»«snfttttt# 
y->yn>0 <oS»<OHfc:«fe±<ecSo « 

[0 0 0 5] Pastorate. *S4#ffS 4 4 2 9 0 0 9^ 

W$&%>K#>fc 1 2 0 0°C— 1 4 0 0 °C<DSST&J 2 4 
tC^^^^>/ci6^2 6 0 o C*?SOSStC^-r^o * 

oil, ISSfiRRxS^fflv^ansiftia^BiP 20 

[0 0 0 6] ;l/yaR*ffi*fflffl-rSfl&©*ffit)SfcBB^ 
Jnt^So S*#fF^H5 2/0 3 8 8 7 3#tt. 

1 3 7 8 9 2^ti. ;l/*y;Rfr&77l/*y&JH*»£*"3 

stasa**fc-ro 4 95520 s-^&j^fg 

4 9 3 50 4 6^i, ^yn^^h^oBiogfi* 
[0 0 0 7] *S»SH4 1 0 2 6 6 6^4. 



a. ^y^ASftttHJBaoai v«7£«oiiftw, ^ 

[0 0 0 8] /l/y^offiffl#ift#Mfi£^ Slt^cfctf 

Efc^WL&W *l6ft<DiR«*5«fctf«y!l«* 
«4a*-&*fc*t«:, ^ynv^;l/h^tc&m-r§fi?^ 

[0 0 0 9] 

C«W#llH*LJ:5i:-r«iHn lot, *»WOBW 
[0 0 10] 

*^*#9x*^y*®*fl**-r*o Ma»A«u 

tf»-^S/y*JBJ4*Kft*c:iSK-e*D. fro»K« 
[ooi l] *»BBofl&«)BWfeJ:rf?ajStt, Tf2<Dl¥ 
S/ y 3 S S U )\>V ^ 3 ^ "5 7l/X 

teffi*#Lat^>y3>#jissoii5««5cfetf«ya» 



(4) 



^HfW 9- 1 1 0 5 9 0 



tt. 5feal^x;POKjS2 0 0 0° Ki)\ ^at^JlX* 
<D#tftjS (1 8 1 7°K) Oj^Ta <fc *) fclBl^fc*"?* 

[0013] hi &»m?z>t. j&m i 2fe«ttf, j£fi 20 

2 4 GBRH*!)1f»a^ (not to scale))**. ^® 

[0014] ^3 ^7;i/X*-a©pa 'J ^ u n 
o o e c^rSx^rSjg^*p^n^i:. 

#ftTtc. cn^o«sfia*^fiLT*sD. bp-is. a 
[0015] ^^y^Aoi^aifejiffijiM©***:^ (S 

[0 0 16] MHJ&£%3 0©n«ffitf*Saffi3 2^ 

Hrt?*§^\ coaB«41ttre3£il/y#*3llfl:"r«o 2£ 
fc, S/yn»(;l/h3 6fc»«-rsfiie}B«W3 0O- so 



«#©±fc»#*ft*rt«*a*ffi3 4^ j/y3># 
*ssjsfioB, ^^h^ateas/yAtt^ojua*^ 

[0 0 17] ^gP*^SM3 2&&Xfft&9z&fflmm3 

4 a. «(«fc:ffeasnfcs/y*©JBTf**o *«bho 
g«jofc*6^. HKWfc:5ea*nfc£/y*3E)V ^i^n 

fc->y*^6^»«k:«!«*tiTfecfe^o -^Ocfc^^jS 
affia#JT*MStt*^*^fc:, JBjS2*l»*o »5X 

K->y*ft««jW, StoOo^s/y**fflDBSoT* 
[0018] H2fe*tf3»c^snsa*i«ttafc:*^ 

tcita^n^^:. «H»H»^6©T;l/=f>3ffX*^>y 
XH^#SE*rSo ^>y 3V3y»HW"*fcoh, 

**u hvismmmtimi 4 43<fctfjssi 2^^g« 
i^wtsi^ *o«ja««>«;i/h-ie»»HtcHa* 

(void defects) ^ifcCSo 

[0 0 19] ffl£7&£fei 4 0fliffil 6tf«M**U 

hesi 2cDfi*ffii 8A^»«snfti/^*STf*ntf, * 

tt^Eg (BP'S. 4 5 .7 2cm (1 8-TV^) *3«fctf 5 

5 .8 8cm (2 2-T>^) fig) ©;l/^^lCfcV>T, 7 

^fcZtitco ;l/y*Oj^aS2 0tt*HLTfe*«ba 
<Tfe<fc^ 0 SS3 5 .5 6cm (1 4-T>^) i;fct£3 
0 .4 8cm (1 2^>f) ^J^l/Vl^^CfcV^T. ;b 
7*Oft«I16, 1 8^»I^ntl/^t^ 7;l/ 

[0020] H i*5«ktf 2tc^5tiSJ:5^, 

ffllltt, rt*B»«2 6*^tt«*B»«2 4«»*< 



(5) 



1 1 0 5 9 0 



I2 2tt, Hlfe<fctf2fc:^SnSJ;5fc:, Ml^tl^: 

[0 0 2 1] SI2 4, 2 6li#^ yl/^lOOSffi 
1 6, 1 8, 2 0. 2 2^«8SSJgfigjfPffi*#x.5^& 

a, TA/*y±jB*«o«fb*, saws. TkUffc*, » 10 
ml £KB. *ft*. jsftw, *«fctfa»fb%. ngt 

so, maht, -iwb^*>. -ifb^-^i,, aft 

fSOicteffSlXS:^ ; ;l/7*©rtSIl 6. 18k: 20 

[0 0 2 2] j€»E30n». #;1^>^A, ^Ur>A, v 
^v^A. XhU^A^OXiJ^Aij^K 30 

Ba). ^SH^V &mi. Ba 2+ ). 
um- K ^y^-U— K Xf7l/-b, ^-hU 

r7i/*yidWWB©iift*. *«fk*. K»**fe 40 
[0023] *nwfci5feaante->y *o»*WB*r 

ftttnfcfftSfci^o 1 0 0 0^-tr^^-h;b3fc^ 
^ft<fcfe»0 .1 0mMOT;l/*y±JH*«MllC±o 

Sot, ^fb^fic^tulc^^L, 

itffig^^h^tS^f^El 5 5.8 so 



8 cm) o;i^y^c:fc^T^srr£o as** 

[0 0 2 4] fct, — flStc. ;l/^5poi*|gp^iiffl^n 
«7;l/*'J±S4Io«Stt, si^n^siai oo 

0¥^W-h^3/c^5 OmM^^V^^ 
»SU\ 1 0 0 0W-t>f^-h;I/a/cD 5 OmM 

i/^o »£L<fcJu ;l/7t>©rtWcMf?n57;l/* 

y±a*«Oai*». *?I0 . l OmM/ l 0 0 0 cm 2 —ft 

0 .6 OmM/ 1 0 0 0cm 2 . KttfiO . 1 5m 
M/ 1 0 0 0cm 2 — ^0 .3 OmM/ 1 0 0 0cm 2 T&£ o 

^J0 . 1 OmM/ 1 0 0 0cm 2 ~» 1 .2mM 
/l 0 0 0cm 2 T£>*K £D»3;L< te&JO .3 OmM/ 

1 0 0 0cm 2 — #5 0 .6 OmM/ 1 0 0 0cm 2 -£fe3o 
[0 0 2 5] ;P7*Oft»WHI2h*^ 

flltt. «t»*L<». iggf^ifc 2.2 5 

x i o- 8 *«tu jssnean o^wwoiiK* 1 1 * 

(2.5x1 0 9 /cm 3 ) tCO^O .0 5gU*}(l"l»*S 
[0 0 2 6] 7l/^#^fflO^Jtt»«±HH»CS/y3>*(S 

[0027] *asao*ffiffla;i/y*tt. £3flHtS!i« 

TSffi^Jl-rSC^^T^So a«3B:;l/ry*tt, Genera 
1 Electric Company $5 tfTosh iba Ceram ics^T^I^Kaa 

1 6 6 8 O^clESc^tlTt^^a^KJa^S^^o 
[0 0 2 8] L^L. JlytfCD^lZte, jJHOHWS 



(6) 



#!W9- 1 1 0 5 9 0 



£ 0 TA/iiv&mi*. wmmftji'ytffc&mznzmi 

T)\si3 y ^mtmmmmmim^nmfn^ 
taoTM^n^^ji^xMi, family vr-hco 

Lfcftfc:** fct±»«*-r 2? > h Hffi-T S c k ± o 

fb*. aiMk*. ftifei&. gifts, ww^l, mmm, m 

mm. XfTUvM 

L^^tSo *2 lmUCO#2mMO 

[0 0 3 0] 

n«i:. K«^U9AfcLT7l/y**ffi±fc:atIBrt-*o 
7k8H k> ^'J^A^IHOS teMffl S nfcJg^tfX k S 

£o 30 

[0 0 3 1] BSK&t* KiSffiSfefcMgjgigfcS: 
OflSljb*I?nSt^ (H26«ttf3fc^t) 

[0032] ;i/y*affl*»n-ra»j©*tttt, 
y ^ AiSJSA^ Ki2oo —ft 300 tifcftflfcsnfcji/^ 



10 

t»ftSfttfft6ft&o 
[0 0 3 3] i**ftf»»aiffi«. 

[0034] w^n*^^ffi^J:oT^^^nfc;l/^^ 

cD^ffc; ^ U * Att. ibV 4?Sffi±T* 2/ U * k SIS 

£0 ^y*— htfinjftsftsfc, ^iSfflffiTttlMktf 

[0035] r;i/*y±a*jB07kifcfk*»«*v *» 
m<Dj\sy#(Dmmfcitf£L\,^\ mmm, m&m* mm. 
<m. ^u?y>im}, ^nwm u-y^i/»«, 

WML PKS. XfZ'JySS, S5M^> HKIB43 

tcKft-rSo *OM{k»*^fc:. S/y*;l/*V#4:£j£L 
±«^S * fc ti^jg^fkfe *c J: o T** « n ^> ^« 

(ftt?tt*{k-rso 

[0 0 3 6] 

[0 0 3 7] tiffil : ft^'J^U3>^g« 
^tl^tt^3 5 .5 6c^flil»^^ 
«IjBlSftft;l/7**, fiS 3 5. 5 6 cm (1 4-T> 
^) *5<fctfWS3 0 .4 8cm (1 2-T>^) *^TSiS 

*»^^y^A7k«B**^y#ofiaffi «p-6. m 



(7) 



WBBT 9- 1 1 0 5 9 0 



11 



12 



jl/^SftiiU *©IS«;i/^#©rtaffifc«2mM^ 
[0 0 3 8] gffiffl3l;i/y#fectr/«»;vry*fc:*^, 

(chunk polysilicon) 3K 3 6 k 
g*5<fctfp?S F"^>hfift (p-type dopant alio 
y) 1 .4g^^i|[Ls ^&C> Hamco Division of Kayex C 
orporationfr 6 0 SlC Atlfco 

# U U n Vtf »M-r S f; T\ 1 500°C 

tciD^b/co IfofH HSi3l#ffi 

5 2 .4mm ( 6 ICftSS^ 3l*B?033t**« 

[0 0 3 9] (e»*5»f LT, *tie©»l6ffifi**il[ 



iRs t± > * jv h $ y m ic & v # k mm znztfv-> u 

/c4 3 5>\ *J;tfiaiilWA¥0«r9XJI;l/y4?*fl6ffl 

10 b/c4 4^>top^tcf#^n/c¥±^#Jsffig^^-r 0 a 

20 [0 0 4 1] 

[fgl] 







ft* 






(-r>^) 






L//c|nrp 




0 






2 


5 


3.0-9.9 9 






1 


3 


10.0-14. 


9 9 




2 


2 


15.0-19. 


9 9 




8 


6 


2 0.0-2 4. 


9 9 




1 6 


1 1 


2 5.0-2 6. 


5 0 




1 1 


1 0 



[0 0 4 2] «2«, *Sjaa;i/^5pfe<fctfa2p7i/ry5p 

T. ^> 17.5 — 2 4.6%, 15 — 2 1%fp]±L 

ir« 2 >^/k g ) 



/Co 

[0 0 4 3] 
[*2] 



12 4.6% 
10 0% 
12 7.5% 
110% 



1 2 1 % 

1 0 0 % 

12 4% 

10 9% 



2 : xeS«^BB^SSHfi^a*nTv^v^a*P;l/^#J<:Jtr*o 



[0 0 4 4] 



^n^.Ig5 5 .8 8cm©fl*ffiflm>l/^aJ? 

[0045] waas«iasnft;i/y**. tsss.s 

8cm (2 2-f>^) 4 3 . 1 8cm (1 7 > 

ifibfco ;l/^#*2 oo~30 o°cidum 

U ziMffc|«*j:ff*llfb^U9i**»* (7k 2 lm 
L 2 mM coikffik* * U A ATkfpfti) *;l/*y # £W 



CHP-B, ffllffiSKW WtWt^i:iaoTlg 
[0 0 4 6] 8«©j^affiffla;l/y*, i 7fB<D«*1M/ 



(8) 



#(§W 9- 1 1 0 5 9 0 



13 



14 



BtSSt» l 5 o 0°ciz1mmLrc* USSM i 

T. 2 1 0mm (8^>f) ESWIS^>3 7h^ 

[0047] ftm^m^y^dimLra^(vm&& 

8%^ofc (9 8%mjB7jcqs) 0 

iiij : ttft^u^ynvsaaisnss 5 .8 8c 



m (2 2-f H^Ogp^W^i^SffiM3S^nfc:;l/^ 10 

[0 0 4 8] |Sg5 5 .8 8cm (2 2-T>^) fccfctfift 
2 4 3 . 1 8 cm (1 7-T>^) ©iSIWA¥©^>U*;V 

2£>fc:, tS5 5 .8 8cm^gP^W^Sffi»S^tLfc;b 



Lfco |6S5 5 .8 8cm<D«SpE3£;l/^3p2 Oflfc, 7^ 

*y s/y Buia^a«cD^3^^;i/x^ 

[0049] ^fio^«S 0 H B ^^«ffi^nfcT;b^>^ 
X <D y h fc: cfc o T 58£ "T s IS H * o # v ^tf >f H * 

[0 0 5 0] 
[83] 





*yi/y a> 


0 - 


2 0 




spy^y 3> 


9.5 0-22 


6 




»* 


1 .5 0-3 


6 




* y is y ^ > 







[0051] rtaffijoa*tife;i/^*rtt«:«SpsntefS 

2 n & t ^saffi* s ^ y * ^bssl fc*gn « . 
[0052] mmm±: e«#y->y n>***sn 

EI3 5.5 6 (1 4^>^) ©«ipE3l;P^5K2 1 5 
MK, tt«*ys/ij3>2 6kg^g«Lfc 0 S13 5. 
5 ecanOrt^ffiiaS;!/^^ 1 3 0{@^. F*3gPfflfJSaM*3 
ctOliSI^O .lM7klfcft^y , >A»«2 lmL^ffi 

Sfftt MKfc 



tt«e*y^y3>2 lkg^jctf^v^y^y 
*g#yi/y3>2 6kg*««Lfeo *y->y 
* y i/ y a h ^ £>¥SH^ >=f y h #3 I *±tf 

/Co 

[0 0 5 3] HufB-r>dT^ h^X7^XU ^g-X^X 

w^^«tl/c 0 aaafc:aj?>r K*#-rsx9>rxtt, ran 
Jifi43i:t;^^nfcx^^x^/^^v^--> ? ^S4 

[0 0 5 4] 
[84] 



«!p «pR#y^yn> 1 


00% 


100% 


0 


. 1 9 




02% 


99% 


1 


.5 5 














97% 


8 8% 


2 


.2 8 



a) 1 : mui/ytt. y^y 3 >tc«-rs 
[0055] efl*%tt#y->u3v^ai»iR^6j«ft 

roo5 6i mams ■. m.&#v ^ja^gasn 



sas 3 5 .5 6cni«nsffi$aii-'i' < >'4? 
its 3 5 . 5 e c 1 4 oaep53?;i/'v* 5 {it 

fitfrtf y -> y n > 3 4 kg*^« L ft, * y U3^g 



(9) 



9-1 10 5 9 0 



15 

[0057] mtfry#o9WMt&3tm*o .osm* 

mit^V^^mi 0 . 5 m L TJSTMS^~S ££IC&-D 
T\ ItS 3 5 .5 ScmCO^SSaii^^^Z 4 Officii 

5 .5 6cmOrtSffiiQ i ^l'^^ 1 2 9{@^K^Lfc 0 



16 

;b V # tcfitt^ U U 3 > 2 4 kgfc £ tf ^ * 1/ 2 * U v' 

[0 0 5 8] 
[*5] 



IRS 2 K >^/k g ) 



8pp 



7 0 %&}£/ 3 0 % 



i o o % 

1 0 3 % 



1 0 0 % 
9 8% 



m 1 : 5fflo;l/y*Ort0 3«tfttaja*<onfc:B>tfA,^o 

2 : ^mmmm. ett*u->U3>K:*hrao 



[0059] »«*U5/U3yw«!i*tifti^, mm 
KIT, ^ Ktfti^M^c ^tfia^n, 

[0 0 6 0] jgffifflJS : ^t>^'JS/y3>*S« 



5 5.8 8 cm©«WM/^ ^48«, g£fifi0J 1 © * 
l 0 0kg*SSLfco '>'J3># 

[0061] rtSffijasw/^tf, aerf^rt^sfecttf 

^Sffla;l/^*offlJ*W^KffiiR»t±, 100% 
*5<fctfl l 0%Tfeo/c 0 fcrtsffiiK»i:> rtSffifflHfc: 



8%fp]±bfCo 

[0062] *mmn*rs&m&&tfmfcmmt>^ 

[0ffi<Dffi¥&I£0j3] 

[0 l ] *«BH©rtaffi*±tf*«ffi*fflaLte;l/y 

[0 2 ] *aw (D ft*s*5 cfc tm*ffi*ifla l 

[El 3 ] B2 ap£>¥ffiB"efcSo 

[^5] cttf ji«ffi*ifeaaf nfc;i/ 

10 16, 

2 0, 2 2-*iI 0 



[0 1] 



[02] 



[04] 



(10) 



WfHB 5 ? 9- 1 1 0 5 9 0 




(71) ftISA 390041542 

GENERAL ELECTRIC CO 
MP ANY 

(72) 5SK# U^-v-F • x;l/ • 

7 ^ U *^*H63146^ X- U ffl-fe > F • 
;WX. ^y — F^-f^i6i6# 

v>F\ ^y^7f> • n— F21800* 



(72)^# ^y r— • F77t-^ 

r ^ y *-&«H63303 ^ y ah* > f • 

;1/X. :7*>v ^X • ad 1 !? • 

t/42# 

(72)5ffil3# d^- F • xA • v^y^y^v 



7*y*i 



h • A-TX. Uv>Xl# 

F • ;WX. X^>— • U-073S 



